Dose-dependent pharmacokinetics of MK-417, a potent carbonic anhydrase inhibitor, in experimental polycythemic and anemic rats.
MK-417 is a potent carbonic anhydrase inhibitor currently under clinical investigation as a topical ocular hypotensive agent. While present in most of the tissues, carbonic anhydrase predominates in red blood cells. Earlier studies from our laboratory have demonstrated that carbonic anhydrase plays an important role in the elimination kinetics of MK-417 and that the enzyme can be saturated when MK-417 exceeds the stoichiometric concentration of the enzyme. Since carbonic anhydrase is an intracellular enzyme in erythrocytes, conditions which may change the hematocrit can alter the load of MK-417 needed to saturate carbonic anhydrase. It is, therefore, important to determine the effects of anemic and polycythemic states on the pharmacokinetics of MK-417. The anemic state in rats was obtained by replacing whole blood with donor plasma (12-15 ml), while polycythemia was induced by infusion of 12 to 15 ml of whole blood. At low doses (0.05 and 0.1 mg/kg), the pharmacokinetic parameters for MK-417 remained unchanged and there were no significant differences in the pharmacokinetic parameters among the anemic, polycythemic, and normal rats. The total blood clearance and apparent volume of distribution were increased markedly when the dose exceeded 0.2 mg/kg in anemic rats and 0.5 and 1 mg/kg in normal and polycythemic rats, respectively. Clearly, the dose of MK-417 required to saturate the enzyme was different among the three groups of animals. However, the terminal half-life was dose independent and not influenced by hematocrit.(ABSTRACT TRUNCATED AT 250 WORDS)